Luteal control of endometrial receptivity and its modification by progesterone antagonists.
The objective of this study was to determine preimplantational effects of progesterone antagonists (PA) on the cell biology of the endometrium, on corpus luteum (CL) function and on the complex interactions between these two organs. The PA onapristone (ZK 98.299) or lilopristone (ZK 98.734) was given to pseudopregnant rabbits at days 5, 6, and 7 p.hCG. Three treatment protocols were investigated: Exp I, onapristone or lilopristone treatment only; Exp II, onapristone treatment after hysterectomy at day 1 p.hCG; Exp III, onapristone treatment together with 17 beta-estradiol, which represents the ultimate luteotropic hormone in the rabbit. In Exp I, onapristone and lilopristone gave rise to endometrial regression (inhibition of epithelial proliferation and differentiation, increase of apoptosis). Simultaneous addition of 17 beta-estradiol in Exp III did not alter these findings. A rapid luteolysis was found in Exp I. In Exp II and III, however, onapristone was unable to impair luteal development and function. Due to the unaffected CL in Exp III and due to the 17 beta-estradiol substitution, the endometrium was capable of starting a new transformation, which met all requirements for receptivity at day 12 p.hCG. Transfers of day 4 p.c. blastocysts from untreated donors into such delayed secretion recipient rabbits at days 12 p.hCG resulted in normal implantations and normal embryonic development. Contrary to Exp III, the missing of any luteotropic substitutions in Exp I resulted in a complete inhibition of further uterine transformation. The present findings suggest that PA can exert a direct inhibitory effect on the endometrium, which is followed by an indirect luteolytic effect via endometrial mediators. The simultaneous addition of a proper luteotropic signal to the PA protocol results in survival of CL. Furthermore, this prolongation of the CL life span can be interpreted as a functional dissociation of the endometrium from the CL.